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The Environmental Field Day Observation Tool (the Tool) was tested for reliability under two
conditions: (1) As original Tool during the Sauk River Water Festival, a traditional Environmental
Field Day in Minnesota; and (2) a modiﬁed version of the Tool, with fewer items, at the Marine
Exploration Weekend, a .special event for family visitors at the Paciﬁc Science Center in Seattle,
WA. The Sauk River Water Festival represents a traditional Field Day insofar as groups of students
(representing a class of about 20 students with at least one teacher and normally one or more
chaperones) move together from station to station. These groups can be observed together
over the course of the Field Day. The Sauk Water Festival was held in the summer of 2008.
The Marine Exploration Weekend was a joint public event, held in the late spring of 2008 at the
Paciﬁc Science Center as part of an NSF-funded project to bring together scientists and other
researchers with the public. This event was planned in collaboration with two local branches of
the National Oceanic & Atmospheric Administration (NOAA) – Alaska Fisheries Science Center
and National Marine Fisheries Service – and focused around the theme of “Marine Exploration
Weekend.” More than 50 research scientists participated in this event and engaged the public in
topics that included sonar and tsunami research, genetic identiﬁcation of orcas, the hazards of
marine debris, environmental conservation, and “ﬁsh guts.” The event took place over the
course of an extended weekend, starting on a Thursday and lasting until Sunday. In contrast to
the Water Festival, individuals and families were free to move around and stayed at individual
stations as long as they wished. There was no set sequence to visiting stations. In contrast to the
“nonformal” nature of the Water Festival experience, the Marine Exploration experience was
truly free-choice or informal for visitors.
Reliability for the original and the modiﬁed Tool (as of spring 2008) was tested in both instances.
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Sauk River Water Festival
Individual observers who took part in the study were recruited and trained by the PI. Training
consisted of a theoretical and a practical component during which the raters had an opportunity
to practice the rating task and compare individual results. Training lasted for about four hours.
Each of the stations was viewed simultaneously by two groups of ﬁve observers. Five stations
were observed during Day 1 and six stations during Day 2. The Holistic Tool that judged the
entire Field Day had 10 observers in two groups of ﬁve. Since the holistic observation results are
closely tied to the individual station results, they are not being presented here.
Marine Exploration Weekend
The Co-PI trained one informal education specialist (ILI staﬀ) on the use of the modiﬁed Tool.
The trained ILI staﬀ member, in turn, trained science center staﬀ and volunteers on the use of
the Tool, providing opportunities for practice and comparing results during the ﬁrst day of the
event (Thursday). Including the ILI staﬀ, six observers took part in the reliability testing at the
Paciﬁc Science Center. True to the nature of the event, individual raters were asked to move
freely from station to station, repeatedly observing interactions between “presenters” and
visitors before rating individual stations. The interrater result for each station was therefore
calculated on the basis of uncoordinated observations, i.e., while the raters observed the same
station, they did not do so during the same time (“non-linked”). During the third day of the
event, four raters moved in unison and observed individual stations together (“linked”
observations). These linked observations are equivalent to observations by individual groups of
ﬁve observers at the Sauk Water Festival. Note that the non-linked observation during the
Marine Exploration Weekend should exhibit lower reliability than the linked observations.
Calculating Interrater Reliability
Initially, interrater reliability was to be calculated using Fleiss Kappa. However, Kappa requires a
constant number of observers, which could not be guaranteed. We used a modiﬁed version of
Kappa, based on a “distance” score for each individual observation from the most common
observation. These distance scores were then added and divided by the number of observers to
make scores comparable between groups of observations based on diﬀerent numbers of
observers.
K=∑i=ni=1(di)/n
with di= Distance for individual observation score on each item and
n= the number of observers.
Distance was assessed based on the assumption that diﬀerences in assessment should be
judged on the degree with which individual raters disagreed; that is, if one rater judged that an
item was “done” and another judged it was “partially done”, the diﬀerence between raters was
seen as smaller than if one rater judged the item as “done” and the other as “not done.” The rater
expressions were placed in sequence and the diﬀerence simply calculated as categorical
distance. Table 1 provides examples of the scoring procedure, based on four or ﬁve observers
and a scoring rubric for an item that included four expressions: Not needed, Not Done, Partially
Done and Done. The four rubrics were placed along a logical sequence. Distance scores were
calculated from the mode, added for all observers, and divided by the number of observers. If
multiple modes exist, the mode that will lead to the lowest distance score is used.
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Example A:
The mode is represented by the rubric “Done.” One observer observed one distance from the
mode (Partially Done) and received an individual distance score of 1. One observer observed
two distances from the mode (Not Done) for an individual score of 2, and one observer
observed three distances from the mode (Not Needed) for an individual score of 3. Two
observers scored the mode for individual distances of 0. The total distance score for the 5
observers is therefore two times zero, plus 1, plus 2, plus 3 = 6. To calculate the average
distance score, the total score is divided by the number of observers (n=5) and results in K=1.2.
Example C:
Mode=“Done”. Two scorers with a distance of 2 (Not Done) for a total score of 2 times 2 = 4 and
an average score of K=4/5=0.8.
The maximum score possible for this type of distance measure depends on the number of
observers and the maximum distance (based on the maximum number of rubrics). Table 2
summarizes the maximum distance scores for a rubric that allows for four expressions. The
maximum average score approaches 1.5. At this stage, we did not normalize the scores.
For the purpose of judging interrater reliability, we compared average distance scores between
items and assumed the following qualities for the scores:
K < 0.3 good
K = 0.31-0.5 acceptable
K = 0.51-0.7 problematic
K > 0.7 not satisfactory
After analysis, problematic or unsatisfactory items were either removed or reworded.
Sauk River Water Festival
Table 3 on the following two pages summarizes the results for the Sauk Water Festival. Only
three items exhibited poor reliability of K>0.6. However, a variety of items revealed K values
between 0.3 and 0.5. Some of the interrater reliability can be improved with training.
Results
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Marine ExplorationWeekend
The following tables 4 through 17 summarize the results for the modiﬁed Tool used at the
Paciﬁc Science Center. Results are presented as part of the Tool (Presentation Strategy, Teaching
Strategy, Audience Engagement and Way-ﬁnding – Tables 4 through 7). The Tables distinguish
between linked and non-linked observations. As expected, linked observations tend to have
lower distance scores. Tables 8 through 17 summarize the results across individual stations and
by observation date. Overall, reliability was high, and items performed similarly to the Sauk
River Water Festival.
Results
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